TypeC RNA tumor virus particles were released from three different human lymphoblastoid cell lines after incubation in arginine-deficient medium. The released virus-like particles were characterized by (a) their ability to band in sucrose gradients at a density of 1.18-1.18 g/ml; (b) the presence of an RNA-directed DNA polymerase activity resembling that of the oncornaviruses; and (c) isolation of cores that and at a density of 1.26-1.27 g/ml in sucrose gradients. Examination of the arginine-deprived human lymphoblastoid cell line strain P3HR-1 by electron microscopy revealed the presence of C-type particdes in the intracellular spaces. The search for oncornaviruses associated with different forms of human cancer depends in most instances on the induction in vitro of the latent virus genomes present in the cancer cells. It has been demonstrated that arginine deprivation leads to the induction of oncornavirus synthesis in transformed cells (1-3). Rat cells transformed by the B77 strain of Rous sarcoma virus (RSV) released C-type particles into the medium when deprived of arginine (1). These particles were capable of transforming chick and rat cell cultures (M. Kotler, D. Boettiger, and R. Weiss, to be published). Incubation of leukocytes from patients with lymphatic leukemia in an arginine-deficient medium also resulted in the synthesis and release of C-type virus particles (2, 3). The spontaneous production of similar oncornavirus particles was demonstrated after short-term cultivation of leukemic bone-marrow cells (4, 5) in three myeloblastic cell lines from the peripheral blood of a patient with acute myelogenous leukemia (6) and from a human adenocarcinoma cell line (7).
revealed the presence of C-type particdes in the intracellular spaces. The search for oncornaviruses associated with different forms of human cancer depends in most instances on the induction in vitro of the latent virus genomes present in the cancer cells. It has been demonstrated that arginine deprivation leads to the induction of oncornavirus synthesis in transformed cells (1) (2) (3) . Rat cells transformed by the B77 strain of Rous sarcoma virus (RSV) released C-type particles into the medium when deprived of arginine (1) . These particles were capable of transforming chick and rat cell cultures (M. Kotler, D. Boettiger, and R. Weiss, to be published). Incubation of leukocytes from patients with lymphatic leukemia in an arginine-deficient medium also resulted in the synthesis and release of C-type virus particles (2, 3) . The spontaneous production of similar oncornavirus particles was demonstrated after short-term cultivation of leukemic bone-marrow cells (4, 5) in three myeloblastic cell lines from the peripheral blood of a patient with acute myelogenous leukemia (6) and from a human adenocarcinoma cell line (7) .
It was therefore of interest to determine the effect of arginine deficiency on lymphoblastoid cell lines. For (Fig. 3) . This treatment removes the lipoprotein envelope of Rous sarcoma virions and results in the appearance of cores banding at a density of 1.25 g/ml (Fig. 3C and D) . Distinct cores, labeled with [3H]uridine, banding at a density of 1.26 g/ml (Fig.  3A ) and 1.27 g/ml (Fig. 3B) , were obtained from the 1301 and Raji cell lines, respectively, after treatment with NP-40.
RNA-Directed DNA Polymerase Activity in the Isolated Particles. Particles isolated from P3HR-1 cells that banded at 1.17 g/ml in sucrose gradients and particles isolated from the 1301 cell line as cores banding at 1.26 g/ml (Fig. 3) were treated with 0.02% (vol/vol) NP-40, and the kinetics of DNA synthesis was studied in the presence of all four deoxynucleoside triphosphates (Fig. 4) . Synthesis of DNA was found to occur with the endogenous enzymes of particles obtained from both cell lines (Fig. 4A and B) . The DNA polymerase activity was inhibited after treatment with ribonuclease. The incorporation of labeled TTP into DNA using the DNA polymerase activity of P3HR-1 particles was stimulated by the addition of poly(rA)-oligo(dT) to the reaction mixture. In contrast, addition of poly(dA)-oligo(dT) to the same enzymatic activity had no effect on DNA synthesis (Fig. 4A) . In these respects the DNA polymerase present in the isolated particles resembled that of the oncornavirus-associated RNA-directed DNA polymerase. (11) .
Simultaneous Detection of RNA-DNA Hybrids. The particles obtained from the arginine-deprived lymphoblastoid cell lines (P3HR-1, Raji, and 1301) contain virus-like RNA that directs the RNA-dependent DNA polymerase activity, as determined by the simultaneous detection test (12) (Fig. 5) . The particles obtained from the P3HR-1, Raji, and 1301 lymphoid cell lines, having a density of 1.16-1.18 g/ml, were recentrifuged in sucrose gradients after treatment with NP-40, and the cores that banded at a density of 1.26 g/ml were collected. Reactions of DNA synthesis by the endogenous RNA-directed DNA polymerases were carried out for 15 min, and the nucleic acid synthesizeA in vitro was extracted and centrifuged in sucrose gradient under conditions suitable for the isolation of 70S RNA-DNA hybrids. The external marker was 70S RNA extracted from the B77 Rous sarcoma virus strain. DNA was synthesized in vitro on the 70S RNA molecules by the endogenous enzymatic activity present in the particles isolated from all three cell lines, and 70S RNA-DNA hybrid molecules were detected (Fig.  5A-C used for the isolation of RNA, using Rous sarcoma virus 70S as a marker. Labeled high-molecular-weight RNA was not isolated from Raji particles in the sucrose gradients. The labeled RNA banded as low-molecular-weight fragments. It is possible that the particles are contaminated with nucleases. Further studies are in progress to isolate high-molecularweight RNA, since the simultaneous detection tests (Fig. 5) demonstrate the presence of 70S viral RNA in the isolated particles.
DISCUSSION
The particles released from PsHR-1, Raji, and 1301 lymphoblastoid cell lines by arginine deprivation were characterized by several criteria. These included the morphology of the isolated particles, the density of the particles and the cores, the RNA-directed polymerase, and the synthesis of RNA-DNA hybrids on the 705 RNA present in the isolated particles. The (16) and Gallo and his collaborators (6, 17) , in human leukemic cells.
In our previous report we demonstrated that arginine deprivation induced the release of type-C particles from leukocytes taken from patients with lymphatic leukemia (2, 3) . In the present study we extend our findings to three human lymphoblastoid cell lines, demonstrating that EBV DNA positive and negative cell lines contain an oncornavirus that particles (100 Al) were distributed to each of four tubes. The first tube then received 10 Ml of TE buffer; the second, 10 Ml of 250 gl/ml of ribonuclease A (Sigma); the third, 10 gl with 0.01 unit (A 260 nm) of poly(rA).oligo(dT), and the fourth, 10 with oncornaviruses was done there. Second, no monkey viruses have been grown in our laboratory. Third, the virus particles were found in the culture medium only when the cells were deprived of arginine and not in undeprived cells.
At present we do not know whether the particles isolated from the lymphoid cells are associated with the transformed state of these cells. From previous studies we know that arginine deprivation of nonproducer B77 virus transformed rat cells results in the induction and release of Rous sarcoma virus capable of transforming both chick and rat cells in tissue culture (ref. 1 and M. Kotler, D. Boettiger, and R. Weiss, to be published). It would be of special interest to compare the virus particles released by arginine deprivation from human lymphoid cell lines to those spontaneously released from cultured human leukemic cells (4-6), both by radioimmunoassay and nucleic acid sequence homology.
